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WELL SCREEN 

BACKGROUND AND SUMMARY OF THE INVENTION 
The present invention relates to filtering screens, and particularly to well screens 
which filter particulate matter out of a fluid as it is drawn firom a well. More particularly, 
ttie present invention relates to well screens used to filter sand out of oil or gas as it is 
being drawn firom a well. 

A typical oil or gas well includes a "string** which extracts oil from the well. The 
string generally constitutes a tube which provides a pathway to the Earth's surface for 
subterranean oil or gas. The string typically includes a plurality of casing or joint 
assemblies positioned along the string in the oil or gas bearing portions of the formation 
being drilled. A casing or joint assembly portion typically includes a perforated base pipe 
ttuough which oil and gas can flow. In this way, oil or gas enters ttie string and is drawn 
to the Earth's surface. 

However, because oil and gas producing wells are often drilled through 
imconsolidated formations, such as sandstone, flie oil or gas must be filtered before 
flowing through the perforated base pipe and entering the string. Therefore, the casing or 
joint assembly typically includes one or more screen segments covering the perforated 
base pipe, so particulate matter in the oil or gas will be removed &om the fluid before it 
enters the string. The existence of sand in the fluid being produced (e.g., oil, gas, water, 
etc.) is undesirable because it causes extra wear and abrasion on production tubing, valves, 
pumps, and other equipment used to produce fluids from wells. 

Thus, a typical casing or joint stssomhly includes a perforated base pipe with one or 
more screen segments wrapped around it. The perforated base pipe and screen assembly is 
in tum encased in an outer, perforated jacket which protects the screens from damage as 
the string is lowered into the formation: 

Plugging or clogging of the screen or screens around the perforated base pipe can 
severely decrease the production of the weU. In conventional casing or joint assembhes, if 
that portion of the well screen directly over a particular base pipe perforation becomes 
completely clogged, no finrther oil or gas can flow throug^i that perforation and it is 
rendered useless. As portions of the screen aboye particular base pipe perforations 
become clogged, the number of base pipe perforations through which oil can flow is 
severely decreased and the production of the well conrespondingly goes down. Moreover, 
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as the screen becomes clogged, the flow rate through unclogged portions increases causing 
increased wear and tear on those portions. 

A casing or join^ assembly which maximizes the usefulness of every perforation in 
the base pipe, even when portions of the well screen are clogged, would be welcomed by 
those in the oil, gas and other fluid producing industries. 

According to the present invention, an oil well casing includes a filtering medium 
separated firom a perforated base pipe by a spacer. The spacer is positioned to lie between 
the perforated base pipe and the filtering medium to space the filtering medixnn fi-om the 
base pipe. The spacer forms a channel or channels between the Sitting mediimi and the 
perforated base pipe coimectmg multiple base pipe perforations^ In fliis way, fluid passing 
through a given portion of the filtering medium is permitted to subsequently flow through 
an aperture in the perforated base pipe which is not necessarily aligned witii that portion of 
the filtering medium through which the fluid has just passed. In other words, according to 
the present invention, if a portion of the filtering medium directly above a given base pipe 
perforation is clogged, the base pipe perforation is still useftd because fluid flowing 
through other, unclogged, portions of the filtering medium may travel via the channel or 
channels to the perforatioiL 

In preferred embodiments, the spacer includes a spirally-wrapped wire and the 
filtering medium includes a wire-mesh screen. Consecutive turns of the spirally-wrapped 
wire create a channel between the wire-mesh screen and the perforated base pipe. The 
chaimel may have a width ^proximately equal to the diameter of the perforations in the 
base pipe and provides a connection between the various perforations. 

Additional features and advantages will become apparent to those skilled in the art 
upon consideration of the following detailed description of preferred embodiments 
exemplifying the best mode of carrying out the invention as presently perceived. 

BRIEF DESCRIPTION OF THDB DRAWINGS 
The detailed description particularly refers to the accompanying figures in which: 
Fig. 1 is an exploded perspective view of a portion of a well screen in accordance 

with the present invention including a perforated base pipe, a spirally-wrapped wire, a 

wire-mesh screen, a protective outer jacket, and a coxmection ring; 

Fig. 2 is a perspective view of tiie portion of the well screen of Fig. 1 assembled; 
Fig. 3 is a side view of the portion of the well screen of Fig. 1 assembled; and 
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Fig. 4 is a sectional view of the portion of the well screen of Fig. 1 taken along line 
4-4 of Fig. 3. 

DETAILED DESCRIPTION OF THK DRAWINGS 
As shown in Figs. 1-4, a well screen 10 in accordance with the present invention 
includes a perforated base pipe 12, a spirally-wrapped wire 14, a wire-mesh screen 16, and 
a perforated jacket 18. The spirally-wrapped wire 14 is positioned between the wire-mesh 
screen 16 and the perforated base pipe 12. The spirally-wrapped wire 14 thereby creates a 
JSrst annular space 20 between the wire-mesh screen 16 and the perforated base pipe 12. 
However, it will be readily apparent to one of ordinary skill in the art that other spacer 
members (e.g., longitudinal ribs, longitudinally-spaced rings, etc., not shown) may be used 
to space the wire-mesh screen 16 from the perforated base pipe 12. The spacer member 
may include a relatively course woven wire mesh which has a relatively high open area 
(e.g. 10% or greater) as compared to the fQtering wire-mesh screen 16. In tiiis way, the 
relatively course woven wire mesh spaces and supports the wire-mesh screen 16 from the 
perforated base pipe 12 creating a drainage layer ther« between in a manner sunilar to the 
spirally-wr^ped wire 14. Sunilarly, the spacer member may mclude a combmation of the 
above-described elements. For example, the spacer member may include longitudinal ribs 
surrounded by a spirally-wrapped wke spot welded to the longitudinal ribs at tiiose pomts 
where the spirally-wrapped wire and longitudinal ribs intersect. Again, this provides a 
drainage and support layer for the wire-mesh screen 16. 

Additionally, although the spirally-wrapped wire 14 spaces the wire-mesh screen 
16 from the perforated base pipe 12, it will be readily apparent to one of ordinary skill in 
the art that the spirally-wr^ped wire 14 may space other filtering media (e.g., wire-wrap 
screens, etc., not shown) from the perforated base pipe 12. The perforated jacket 1 8 
encases the wire-mesh screen 16 and is spaced apart from the wire-mesh screen 16 to 
create a second aimular space 22. 

The well screen 10 includes threaded portions (not shown) on the base pipe 12 at 
each end so that the well screen 10 may be coimected to other string sections (not shown). 
For example, the well screen 10 may be produced in 4 foot sections. Therefore, if a well is 
drilled toough an 8 foot region of oil, two 4 foot well screens 10 may be interconnected in 
the region to niaximize the flow rate of oil out of the region. If the well bore includes 
regions devoid of oil, straight, unperforated, sections of pipe may interconnect multiple 
well screens 1 0, so tihat a well screen 1 0 is not wasted in a barren region. 
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Siimlarly, it may be desired to weld multiple wire-mesh screens 16 together to 
CTeate a filtering medimn of a sufiScient length to match the length of a particular base pipe 
12. For example, if it is desired to surround a 12 foot perforated base pipe with 4 foot 
cylindrical sections of wire-mesh screen, three sections of wire-mesh screen must be 
5 welded end-to-end. To do this, consecutive revolutions 68 and 70 of the spirally-wrapped 
wire 14 are positioned particularly close together or are '^tightened up" at those points 
where two cylindrical sections of the wire-mesh screen 16 are welded. Positioning 
consecutive revolutions 68 and 70 of the spirally-wrapped wirel4 close together creates a 
foundation against which the joint between the two sections of flie wire-mesh screen 16 
1 0 can be welded. Jn other segments of the spirally-wrapped wire 14, the consecutive 

revolutions are sufScientiy spaced to provide good drainage behind the wire-mesh screen 
16. 

As shown in Fig. 4, oil (or any otiier fluid being extracted from a well, such as gas, 
water, etc.) flows along a path 28 from outside perforated jacket 1 8 to the second annular 
15 space 22 inside perforated jacket 18. The ofl (not shown) flows into the second annular 
space 22 throu^ any one of a number of circular perforations 30 formed in perforated 
jacket 1 8. The circular perforations 30 are preferably V4 of an inch in diameter and define 
outer passageways 32 fibrough which the oil flows. Formation sand (not shown) carried by 
the oil flows throu^ the outer passageways 32 and into the second annular space 22. 
20 Once the oil is in the second annular space 22, it is forced through the wire-mesh 

screen 16. As can best be seen with reference to Fig. 4, the oil is forced through the wire- 
mesh screen 16, and cannot flow around it, because the wire-mesh screen 16 is welded 
(and thus sealed) to a lower plateau 80 of a connection ring 78, which is in turn coupled to 
the perforated base pipe 12. Similarly, the perforated jacket 18 is welded to an upper 
25 plateau 82 of flie connection ring 78. Thus, the perforated jacket 18 and the wire-mesh 
screen 16 are welded to the connection ring 78 at different locations. In this way, if the 
jacket 1 8 *Tiangs up" on an obstruction in the well bore during insertion into the well bore, 
the torque placed on the jacket 1 8 wiU be transmitted to, and absorbed by, the connection 
ring 78 and the base pipe 12 and will not be transmitted to the wire-mesh screen 1 6. The 
30 base pipe 16 is preferably the strongest component of the well screen 10 and can handle a 
substantial torque significantly better than the wire-mesh screen 16. 

The wire-mesh screen 16 constitutes a relatively fine lattice of thin wires 38 woven 
together with interstitial spiaces 40 between them. The interstitial spaces 40 are sized to 
prevent particles of a predetermined size from passmg through the wire-mesh screen 16. 
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In this way, as oil flows into the first annular space 20 along a flow path 42, it flows 
through wire-mesh screen 16 which filters a certain percentage of sand (or otiier 
undesirable particulate matter) &am it. As can be seen in Figs. 2 and 3, particles of sand 
44 which are too large to fit through the interstitial spaces 40 get lodged on a surface 46 of 
5 the wire-mesh screen 16 and clog a portion 48 of the wire-mesh screen 16. Hiose particles 
of sand which lodge on the surface 46 of flie wire-mesh screen 16 clog a portion of the 
wire-mesh screen 16 and render that portion useless for filtering purposes. 

After oil has entered the first anniilar space 20, it continues along a flow path 50 
through interior passageways 52 defined by base pipe perforations or apertures 54. Once 

011 has passed through interior passageways 52, it collects in a main passage 56 defined by 
the perforated base pipe 12. From there, the oil is carried by the main passage 56 vip and 
out of the well bore. 

If the wire-mesh screen 16 were wr^ped directly against the perforated base pipe 

12 (a configuration not shown), and a large enougih portion of the surface 46 of the wire- 
mesh screen 16 became clogged with sand 58, abase pipe praforatian 60 (Fig. 2) 
positioned directly radially inward of the clog 58 would be useless. Put anoflier way, if the 
wire-mesh screen 16 were placed directly against the perforated base pipe 12, a large 
enough sand clog 58 would prevent all flow through the base pipe perforation 60 radiaUy 
inward of the clog 58. However, referring to Fig. 2, the spiraUy-wr^ped wire 14 aUows 
oil flowing through an unclogged portion 64 of the wire-mesh screen 16 to subsequently 
flow under the clog 58 and through the base pipe perforation 60, even though the base pipe 
perforation 60 is not directly radiaUy inward of the unclogged portion 64. In other words, 
after oil flows through the wire-mesh screen 16, it may flow through any one of the base 
pipe perforations 54, and not just a base pipe perforation directly radially inward of that 
poriton of tiie wire-mesh screen through which the oil flowed. 

In this way, the spirally-wrapped wire 14 spaces the wure-mesh screen 16 fi-om the 
perforated base pipe 12 and creates a single, spiral channel 66 around the base pipe 12. 
The spiral channel 66 connects together all of the base pipe perforations 54 so that oil 
flowing through a particular portion of the wire-mesh screen 16 may subsequentiy flow 
through any base pipe perforation. This helps prevent an mcreased flow rate through any 
one base pipe perforation 54, which can cause an increased rate of erosion in that portion 
of the wire-mesh screen 16 adjacent to the base pipe perforation 54. Additionally, the 
spiraUy-wr^ped wire 14 sufficiently spaces the wire-mesh screen 16 fiom the perforated 
base pipe 12 so that very fine sand particles ricocheting off a surfece 76 of base pipe 12 
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after having passed through the wire-mesh screen 1 6 do not abrade and erode the wire- 
mesh screen 16. 

Referring to Figs. 2 and 3, the consecutive revolutions 68 and 70 of spirally- 
wrapped wire 14 are spaced approximately 3/8 of an inch apart to create the approximately 
5 3/8 of an inch wide channel 66. The channel 66 has a channel width 72 which is slightly 
less than an aperture diameter 74 of the base pipe perforations 54, However, it will be 
readily apparent to one of ordinary skill in the art that the widtii 72 of the channel 66 and 
diameter 74 of the perforations 54 may be varied. 

In addition to spacing the wire-mesh screen 16 from the perforated base pipe 12, 
1 0 thereby creating the flow channel 66, the spirally-wrapped wire 14 also provides support 
for the wire-mesh screen 16. When oil flows through tiiie well screen 10, significant • 
pressure is exerted on the wke-mesh screen 16. This pressure causes the wire-mesh screen 
16 to deform. If flie consecutive revolutions or turns 68 and 70 of the spirally-wrapped 
wire 14 are too far apart, the wire-mesh screen 16 can deform to a point were it directly 
15 contacts the perforated base pipe 12. As described above, if the portion of the wire-mesh 
. screen 16 that comes in contact with the perforated base pipe 12 is clogged, it can 
completely obstruct a base pipe perforation 54 with which it comes in contact With the 
consecutive revolutions 68 and 70 spaced as shown in Figs. 1 through 4, the spirally- 
wrapped wire 14 provides support for the wke-mesh screen 16 m both a longitudinal 
20 direction and a lateral direction. 

Although the invention has been described in detail with reference to certain 
preferred embodimCTts, variations and modifications exist within the scope and spirit of 
. the invention as described and defined in the following claims. 
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CLAIMS 



I claim: 



1 . A well screen comprising: 
5 a perforated base pipe, 

a woven wire mesh surrounding, and in a spaced-apart relationship with, 
the base pipe, thereby forming an annular space between the base pipe and the wire mesh, 
and 

a wire having a thickness, the wire positioned within the amular space and 
10 extending around the base pipe, thereby creating consecutive revolutions of wire 

longitudinally spaced along a side of the base pipe, the consecutive revolutions of wire 
creating a corresponding gap between the consecutive revolutions of wire, the gap having 
a width greater than the thickness of the wire. 

15 2. The well screen of claim 1, wherein the gap is less than one inch wide. 

3. The well screen of claim 1, wherein the perforated base pipe includes an 
aperture, the aperture being wider than the gap. 



20 



4. The weU screen of claim 1 , wherein the gap is greater than 1/8 of an inch 

wide. 

5. The well screen of claim 4, further comprising a perforated jacket 
sim^unding the wire mesh. 



25 



6. A well screen comprising: 
a perforated base pipe, 

a filter mediimi surrounding, and in a spaced-apart relationship with, the 
base pipe, thereby forming an annular space between the base pipe and the filter medium, 
30 and 

a wire having a thickness, the wire positioned within the annular space and 
extending around the base pipe, thereby creating consecutive revolutions of wire 
longitudinally spaced along a side of the base pipe, the consecutive revolutions of wire 
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creating a corresponding gap between the consecutive revolutions of wire, the gap having 
a width greater flian the thickness of the wire. 

7. The well screen of claim 6, wherein the gap is less than one inch wide. 

8. The well screen of claim 6, wherein the base pipe includes an aperture, the 
aperture being wider than the gap. 

9. The well screen of claim 6, wherein the gap is greater than 1/8 of an inch 

wide. 



1 0. The well screen of claim 9, further comprising a perforated jacket 
surrounding the wire mesh. 

11. A well screen comprising: 
a perforated base pipe, 

a woven wire mesh substantially surrounding, and in a spaced-apart 
relationship with, the base pipe, thereby forming an annular space between the base pipe 
and the wire mesh, and 

a spacer positioned to lie wifliin the annular space. 

12. The well screen of claim 11, wherein the spacer comprises at least one rib 
positioned substantially parallel to a longitudinal axis of the p^forated base pipe, 

13. The well screen of claim 11, wherein the spacer comprises at least two 
spaced-apart ribs positioned substantially parallel to the longitudinal axis of the perforated 
base pipe and the perforated base pipe includes at least one aperture, the ribs being spaced 
apart by a distance which is less than the width of the at least one aperture. 

14. The well screen of claim 13, wherein the distance is greater than 1/8 of an 

inch. 



The well screen of claim 13, wherein the distance is less than 1 inch. 



wo 02/27138 PCT/DSOl/29941 

-9- 

1 6. The well screen of claim 1 1, wh^dn the spacer comprises at least one ring 
substantially perpendicular to a longitudinal axis of the perforated base pipe, the ring 
substantially surrounding the perforated base pipe. 

5 17. The well screen of claim 16, further comprising a perforated jacket 

substantially surrounding the woven wire mesh. 

1 8. The well screen of claim 1 1 , wherein the spacer comprises at least two 
spaced-apart rings positioned substantially perpendicular to the longitudinal axis of flie 

10 perforated base pipe and the perforated base pipe includes at least one aperture, the rings 
being spaced apart by a distance which is less than the width of the at least one aperture. 

19. The well screen of claim 18, wherein the distance is greater than 1/8 of an 

inch. 

15 

20. The well screen of claim 18, wherein the distance is less than 1 inch. 

2 1 . The well screen of claim 1 1 , wherein the spac^ comprises a wire extending 
around the base pipe, thereby creating consecutive revolutions of wire longitudinally 

20 spaced along a side of the base pipe, the consecutive revolutions of wire creating a 

corresponding gap between the consecutive revolutions of wire, the gap having a width 
greater than 1/16 of an inch. 



22. A well screen comprising: 
25 a cylindrical, perforated, base pipe defining a pipe longitudinal axis and an 

exterior surface, 

a woven wire mesh filtering medixmi substantially surrounding, and in a 
spaced-apart relationship with, the exterior siuface of the base pipe, the filtering medium 
defining a filtering medium longitudinal axis, which is substantially colinear with the pipe 
30 longitudinal axis, thereby forming an amular space between the exterior surface of the 
base pipe and the filtering medium, 

an elongated rib coupled to the exterior surface of the base pipe and 
positioned in the armular space, the elongated rib extending substantially parallel to the 
pipe longitudinal axis, and 
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a wire having a fbickness, fhe wire positioned within the annular space and 
spirally extending around the exterior surface of the base pipe and the elongated rib 
coupled to the exterior surface of the base pipe, thereby creating consecutive revolutions 
of wire longitudinally spaced along the elongated rib and the exterior surface of the base 
5 pipe, the consecutive revolutions of wire creating a corresponding gap between the 

consecutive revolutions of wire, the gap having a width greater than the thickness of the 
wire. 

23. The well screen of claim 22, wherein the gap is less than one inch wide. 

10 

24. The well screen of claim 22, wherein the perforated base pipe includes an 
aperture, the aperture being wider than the g^. 

25. The well screen of claim 22, wherein the gap is greater than 1/8 of an inch 

15 wide. 

26. The well screen of claim 25, further comprising a perforated jacket 
surrounding the filtering medium. 



20 



wo 02/27138 



PCTAJSOl/29941 



//4 



lO 




SUBSTITUTE SHEET (RULE 26) 



wo 02/27138 



PCTAJSOl/29941 




SUBSTITUTE SHEET (RULE 26) 



r 



PCT/USOl/29941 




SUBSTITUTE SHEET (RULE 26) 



